Abstract
Introduction

1
Histone deacetylases (HDAC) are highly conserved enzymes found in organisms 2 throughout all biological kingdoms. They deacetylate distinct lysine residues on the 3 amino-terminal tails of histones and regulate their acetylation (Imai et al., 2000) . The 4 hypoacetylation of histones leads to the formation of heterochromatin, which is a tightly 5 packed form of chromatin, and suppresses gene expression (Grunstein, 1997) . Some HDAC 6 deacetylate non-histone proteins, including transcription factors and mRNA-processing 7 proteins, and control their activity (Kim et al., 2015; Shahbazian and Grunstein, 2007) . as austinol, sterigmatocystin and penicillin (Itoh et al., 2017a,b; Shimizu et al., 2012) . equipped with a Purospher ® Star RP-18 end-capped, 250 × 10-mm column with a particle 10 size of 5 µm (Millipore) using a mobile phase of 50% aqueous acetonitrile at a flow rate of 11 3.0 mL/min. The peak at a retention time of 19 min was collected and evaporated to obtain 12 a pure compound 1 (5.1 mg).
13
The mass spectrum of compound 1 was acquired using a LCMS-8030 (Shimazu, Kyoto, 
Quantitation of intracellular 5-methylmellein
23
Didymobotryum rigidum JCM 8837 was propagated in 500-mL Erlenmeyer flasks 24 containing 100 mL PD medium on a rotary shaker at 120 rpm and 28°C for one week.
25
Resulting mycelia were collected by filtration and extracted with 5 mL of ethyl acetate. The 26 organic layer was dried in vacuo, resuspended in 200 µL of methanol, and analyzed by 27 HPLC as described (Itoh et al., 2017a) . Cells dried at 60°C for 6 h were weighed. inhibited SirA in the secondary screen ( were the same (Fig. 1A and B) . 5-Methylmellein has been isolated from endophytic and whereas its ability to inhibit sirtuin activity has not been described. We analyzed the 14 abilities of 5-methylmellein and structurally analogous mellein to inhibit SirA activity and
15
found that both dose-dependently inhibited SirA activity at micromolar levels (Fig. 2) 
Effects of other sirtuin inhibitors and culture media 21
We cultured A. nidulans in GMM medium in the presence or absence of 100 µM NAM,
22
and compared secondary metabolites to those cultured with 5-methylmellein. Adding NAM
23
to GMM medium increased the production of sterigmatocystin 1.5-fold (3.0 ± 0.1 µg/mL 24 culture), and of a metabolite eluted as a peak at 17.0 min 15-fold ("2" in Fig. 3C -E and
25
Supplementary Table 2 ). The amount of metabolites eluted as peaks at 11.3 and 14.5 min 26 also increased. Another sirtuin inhibitor, sirtinol, also increased the production of 27 sterigmatocystin and metabolites eluted at 11.3, 14.5 and 17.0 min ("3" in Fig. 3C-E 1.5-fold ("2" in Fig. 4 and Supplementary Table 3 ). Adding 5-methylmellein to A. nidulans 8 cultured in PD medium increased the metabolites eluted at 6.9 and 11.5 min ("3" in Fig. 4 ).
9
The metabolite eluted at 6.9 min was increased by the addition of 5-methylmellein to all the 10 tested media whereas the metabolites eluted at 7.3, 12.8, 18.2, and 19.8 min, which were 11 increased in the culture with GMM medium ("1" in Fig. 3A , B and Fig. 4) , were not 12 detected in the cultures with YMG and PD media (Fig. 4) Microorganisms, Bioresource Center, RIKEN, Japan) for providing fungal strains, and 1 Norma Foster for critical reading of the manuscript. Feldman, J., Dittenhafer-Reed, K., Kudo, N., Thelen, J., Ito, A., Yoshida, M. and Denu, J. Itoh, E., Shigemoto, R., Oinuma, K., Shimizu, M., Masuo, S. et al. (2017a) 
